Crosstalk between elevation of [Ca2+]i, reactive oxygen species generation and phospholipase A2 stimulation in a human keratinocyte cell line.
The aim of the study was to explore the possible interrelationship between reactive oxygen species (ROS) formation and cPLA2 activation and the mediator role that [Ca2+]i may play in these processes in the human keratinocyte cell line, HaCaT. HaCaT cells can be invoked to transiently produce ROS by epidermal growth factor (EGF), thapsigargin (TPG) and the Ca(2+)-ionophore, A23187. These 3 agonists transiently increase [Ca2+]i with characteristic kinetics and magnitude. TPG and A23187 each activates on its own [3H]AA release from prelabeled cells, whereas EGF on its own has no effect on [3H]AA release. However, EGF augments [3H]AA release invoked by TPG or A23187 several fold. EGF activates MAP kinase cascades in HaCaT cells, leads to ROS formation and induces relatively small (1.6 fold) elevation in [Ca2+]i, whereas A23187 and TPG lead to a substantial elevation in [Ca2+]i (2.5 to 5 fold) and to ROS formation. Both have a minor effect on MAP kinase activation. The synergism in PLA2 activation by EGF and TPG or A23187, and the sensitivity of [3H]AA release to N-acetylcysteine (NAC) and dithiothreitol (DTT) (potent reducing agents) or to DPI (an inhibitor of FAD-dependent oxidases) lead to the suggestion that ROS formation, elevation of [Ca2+]i and PLA2 activation are causally related. Since we show that elevation of [Ca2+]i is a prerequisite for both ROS and PLA2 activation, it is possible that these processes contribute to the toxicity (apoptosis) exerted by chronic elevation of [Ca2+]i.